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REMARKS 



Stains of the Claim s 

Alter amendment, claims 2-31 are pending in the present application. Claim 1 was 
previously cancelled. Claims 2, 4, 5 and 10-15 have been amended and new claims 16-31 have 
been added. No new matter has been added by way of the amendments or the new claims. 

Claims 2, 4, 5 and 10-15 have been amended to further define and clarify the. invention. 
Support for the amendment of claims 2, 4, 5 and 10-15 and for new claims 16-3.1 can at least be 
found in the specification at page 15, line 16 to page 16, line 1; page 17, lines 18-28; page 18, 
lines 1-10; Examples 11-14; Figures 3,4, and 15-18; and original claims 2-10. 

Based upon the above considerations, entry of the present Amendment is respectfully 
requested. 

Issue Under 35 LLS.C. § 103(a), Obviousness 

Claims 2-9 and 11-14 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Froehler et aL U.S. Patent No. 6,447,998, U.S. Patent No. 6,495,672 or US Patent 
Publication No. 2003/0120065 (hereinafter collectively "Froehler"), in view of Ohtsuki et aL, 
"Unnatural Base Pairs for Specific Transcription," Proc. Natl. A cad. Set., vol. 98, 2001, pp. 
4922-25 (hereinafter "Ohtsuki") and Guo et aL, "Inhibition of DNA Polymerase Reactions by 
Pyrimkiine Nucleotide Analogues Lacking the 2-Keto Group," Nucleic Acids Research . 1998, 
vol. 26, No. 8, pp. 1863-9 (hereinafter "Guo"). Applicants respectfully traverse. 

In the Office Action it is stated that Applicants' arguments and Dr. ffirao's Declaration 
of March 9, 2009 are based on the claimed invention being drawn to a compound having the 
following structure: 
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OH OH 

(Compound I) 

The claimed invention is directed to a nucleoside or nucleotide having a "5~substStuted-2- 
oxod H)-pyridin-3-vl (emphasis added) group" as a base. One skilled in the ait would recognize 
that the base is bound to the P-rihofranosyl sugar at the 3 -position. The structure for Compound 
I, above, shows the numbered positions that correspond to those of the base of nucleosides and 
nucleotides of the claimed invention. 

The compound taught by Froehier (Compound II, below) is distinct from the claimed 
invention in that the 3-position of the base is substituted, and the 5-position is bound to a sugar 
moiety. 



In contrast, nucleosides and nucleotides of the claimed invention have a base that is 
substituted at the 5-position, and a sugar (such as, ribose, phosphoryiated ribose, deoxyribose, or 
phosphorylated deoxyribose) at the 3-position. This difference in structure between the 
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compounds taught by Froehler and the claimed invention is significant. Froehler, Ohtsuki, and 
Guo taken alone or together do not teach the claimed nucleosides and nucleotides having the 
recited substituents at the 5-position and a sugar (such as, ribose, phosphory sated ribose, 
deoxyribose, or phosphorylated deoxyribose) at the 3-position of the base. 

Furthermore, althougli the nucleosides and nucleotides of the claimed invention have a 
keto group at the 2-position that causes them to appear to be similar in structure to natural bases 
like thymine and cylosine, the claimed nucleosides and nucleotides are incorporated only at 
positions complementary to 6-substituted 2-amino-purin-9-yl groups during replication and 
transcription. Substantially no incorporation of the claimed nucleosides and nucleotides is 
detected at positions complementary to natural bases after transcription, replication, or reverse 
transcription of a template is performed in the presence of the claimed nucleosides and. 
nucleotides, which is a surprising result. 

Furthermore, Froehler teaches triplex binding assays, and discloses oligomers, which can 
form triple helices by binding single-stranded DNA that contains the nucleoside taught by 
Froehler with specific DNA duplexes. In contrast the nucleotides and nucleosides of the 
claimed invention form only duplexes. 

In view of the discussion above, Applicants respectfully ask that the rejection of claims 
2-9 and 11-14 under 35 U.S.C. § 103(a) as unpatentable over Froehler in view of Ohtsuki and 
Guo be withdrawn. 
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Issue Under 35 U.S.C. § 112, First Paragraph, Written Description 

Claims 2-15 stand rejected under 35 U.S.C. § 112, first paragraph, as failing to comply 
with the written description requirement. The Examiner asserts thai the claims contain subject 
matter which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventors, at the time the application was filed, had possession 
of the claimed invention. This is a new matter rejection, hi the Office Action it is alleged that 
there is no support in the specification as filed for derivatives of dichloroacetyl group, 
fluorescein, 6-carboxyfiuorescein, tetramethyl-6 carboxyrhodamine introduced at the 5-position 
of the nucleoside or nucleotide of the invention via a linker selected from an "aminoaflcyl group, 
an aminoaikeny! group and an aminoalkynyl group." 

After amendment, the claims no longer recite aminoalkynyl linkers linked to derivatives 
of dichloroacetyl group, fluorescein, 6-carboxyfiuorescein, or tetramethyl-6 carboxyrhodamine. 
The use of aminoalkyl and aminoalkenyl linkers for modifying the base portion of a nucleoside 
or nucleotide is well-known in the art. Applicants submit herewith a copy of Goodman et al, 
"Structural requirements of olefinic 5-substituted deoxyuridines for antikerpes activity, " L Med. 
Chem. , vol. 26, 1983, pp. 1252-7, that discloses the use of such linkers in modifying uridine. 
Based on the specification and the state of the art at the time of the invention, one skilled in the 
art would have understood how to use such linkers to introduce a fluorescent molecule into a 
nucleoside or nucleotide, as described in the instant application. 

m view of the discussion above, Applicants respectfully request withdrawal of the 
rejection of claims 2-15 under 35 U.S.C. § 112, first paragraph. 
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Issue Under 35 U.S.C. § 112, Second Paragraph, Indefiniteness 

Claims 2-15 stand rejected under 35 U.S.C. § 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which Applicants 
regard as the invention. 

In the Office Action it is stated that the claims are indefinite because they include both 
the broad group of "biotin, dichloroacetyl, fluorescein, 6-carboxyfluorescein, tetrameihyl-6- 
carboxyrhodamine, and derivatives thereof and the narrower group of "biotin, dichloroacetyl, 
fluorescein, 6-carboxyfluorescein, tetramethyl-6-carboxwhodamine, and derivatives thereof 
introduced via a linker selected from an aminoalkyl group, an aminoalkenyl group and an 
aminoalkynyl group." Applicants have amended claims 2, 5 and 13-15 to distinguish the. two 
groups, and make clear that they refer to two different types of substituents. Thus, Applicants 
respectfully request that the rejection of claims 2-15 under 35 U.S.C. § 1 12, second paragraph, 
be withdrawn. 
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CONCLUSION 



In view of the above amendment, Applicants believe the pending application is in 
condition for allowance. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Stephanie Wardweii, Reg. No. 
48,025. at the telephone number of the undersigned below, to conduct an interview in an effort to 
expedite prosecution in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37.C.F.R. §§ 1.16 or 1.17; particularly, extension of time fees. 

Dated: October 29, 2009 Respectfeik submitted, 
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Attorney for Applicant 
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structure ma refined further with anisotropic heavy atoms (C, 
% ce 

tt>< agreement bet'-vee" ca,i _ 
aad observed s&ucture Setors suggested the presence of secondary 
1 " . t i * ^ngest low-order re- 

" t or a ,v?tth sin #/X 

< 0.131 A" 1 ). Correction for secondary extinction sad a final cycle 
of refinement produced the residuals R ™ 0.036 and weighted X 
* 0.047 by using the 1952 observed reflections. The final dif- 
ference rssp showed no significant peaks. 

Computer progr vew he ysnet package. 2 '' 

The full-matrix !«■-> > > p: pram was UCXALS4, 28 modified 
by H. L. CarrelL 38 Other programs for the structural solution 
and plotting wim . • : %. . 3-*ne Institute for 

tterfcgf - 
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Structural Requirements of Olefinie 5-Substituted Deoxyuridines for Amtiherpes 
Activity* 

John Goodchild,* 4 Roderick A. Porter, 5 Robert H. Raper, 8 Iain S. Sim, 5 Roger M. Upton, J Julie Viney,* 
and Harry J. Wadsworth* 

Departments of Chemi ,; •• Biolog; Searte Research and Development, Division of G.D. Searls and Co. Ltd., High 
Wycombe B^n - : < ea Kingaom. Received January 31, 1SS3 

A number of structurally related S-substiti/ea o ^ ■ 1 1 - *• " 

aBtlviral activity against herpes simplex virus type 1 (HSV-1) itt cell culture. A mhumuio inhibitory concentration 
was determined for each compound, and from a comparison of these values a number of conclusions were drawn 
with regard to those molecular features that enhance or reduce antiviral act * - 

;n ceil culture occurred when the S-substituent was liRKsiurated and coinossted with the . ! was not 

j ■ . . n atoms is length, had £ stereochemistry, and included a 1 'tit T 

but did not contain a branching point. Such features are contained in (r?)-5-(2-bromovtsyl)-2'-deoxyurfdine, whleti 
was the tncst active of the compounds described. 



Attempts to identify chemical antiviral agents that allow 
\ of virus diseases of man have 
- - i < However, a sunaber of nucleo- 
side analogues are known that inhibit herpes simplex virus 
(HSV) replication. u The extent to which these inhibit 
virus growth with e ,Uar toxicity reflects their 

egwof r t-is rub-^pe^dlv - >t-x 

jther tha * vith cellular metabolism. 1 here 

is e "< action of *a>r a nu 

eleosidfi analogues involves virus-coded enzymes important 

< ■- r t if it 

between virus-specific ensymes and the corresponding host 
st **egy in the search 



< th ^mer can Med- 
icinal Chemistry Symposium, June 
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for more effective ana ie - pes drugs. _ 

The met 1 < 
cleos des s, in n ntv - I* has been 

k ised that some ma nteract ' 
' k - - 

others inhibit thymidyiate synthetase. 6 However, such 
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Antiviral Substituted Deoxyuridines 
Scheme I 



Journal of Medicinal Chemistry, 1983, Vol 26, No. S 1253 
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interactions require that the compounds first be phos- 
phorylated. This is bast accomplished mrjaeeliulariy, since 
nucleotides are inefficiently taken up by cells and, there- 
fore, have little potential for therapeutic use, 7 ' 8 Certain 
herpes viruses, such as HSV and Varicella-Zoster virus 
(VZV), cods for a unique thymidine kinase 8 ' 50 that in- 
creases the ability: of infected cells to phosphorylate thy- 
midine compared with uninfected cells. Consequently, 
v nidiae are potentially more active as an- 
timeta itet such yirus-infected cells than in uninfected 
cells and 1 3 a that irteract specifically with 

herpes virus induced, but not host cell, thymidine kinase 
would be expected to exhibit a high degree of selectivity 
of drug action. 

The thymidine kinase of HSV type 1 (HSV-1) is par- 
ticularly tolerant of pytimidiues substituted at the 5- 
position of the bass, and many such compounds show 
uHih-rpt • . ' i«oiv ' c r« U J a - 

iT'on and is jswi i certa 1 nca 
situation b ".i-!3av3ritage of being phospho- 

rylated in uninfected ceils, is toxic, and may be mutagenic 
rat f < - 5 2-Bromc- 

vinv»-2'-deoxyuryjne (BVDU. 2) is a better inhibitor of 
high affinity for HSV 



e v o <"-rr 

Tramp. 1980, 14, 225-330. 

i ( i7«, 6.0-123. 

■to Klerr 3eii.tV.LH.; Watson, 

D. H. Virology 1867, 31, 120-128. 
<ie; Chens V C 1 - 

Virol. 1979, 31, 172-177. 
(11 Qm, B.Phurrr R 1978, 2S, 24&-57S 




thymidine kinase and a low affinity for the corresponding 
cell enzyme, 54 it is more seie^' i 

the ^ ' -i < introduced at tho 5-position of deoxy- 
uridine that result in antxherpes activity are either un- 
saturated or electronegative or both. This paper reports 
the antiherp<.s ac*ivitj o: a - >- 

nucleosides with unsaturated substituerits at the 5-position 
(Table I). Certain features in these suhstituents are 
identified as promoting antiviral activity. 

Chemistry. One of the most useful methods for the 
introduction of unsaturated suhstituents into the 8-position 
of pyriraidines ,-„;•», s ' Heck reaction. u 
This involves the palladium-catalyzed addition of alkenes 
or alkynes to either 5-haiogenated (e.g., I) or 5-mercuri 
(e.g., 3) derivatives, the former genera ryreqc 

< - * ' :v.\ ens, in agreement with the re&ults of 
Bergstrora et a 1 we have found this rea . s c 

effective with alkenes having an s ! ec - 

ubstituent or . t'i 'kS'u < s j > 
though the latter case produce:- S-*ifcenv: subsntuents 
(Scheme I), isomerization to the conjugated product is 
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Deoxyuridirm ma! of h iem 13, Vol. 38. A $ 1255 

! "^5-J ^ » - „ x -i'S-ie Nucleosides 



lb 4 CH 
3b + CH 



starting materials' 5 

H,~CKCG,CH, {§.0) 
H 5 ==CKCK s a (9.5) 

HsCCHs (excess) 
=CHCH S C1 (8.4) 

. - ch.ci (9.0) 
- . i<S „ < 
c : h 

H{CS)CH 3 {9.0s 

\ CH excess 
- i <_ C 
:i s CH=CHCH,CS{8.7) 
■i,MSHCH(OTs)CH 3 CH, (S.3) 
i 'i „h t 0 



method (equivalents of catalyst 8 ) 

A (0.26) + Cud, (1-0) 

A (0.5) 

D(0.14) 

C (0.25) + Cul (0.1) 

A (0.44) + CUG5, (1.1) and D (0.1) 

A (1.0) 

a (i.o) ■>■ cues, (i.o) 

A (1.0) 
AiO.255 
D(0.1) 

C S0.25; - Cul {0.05; 

A (0.3) and D (0.15) 

A (0.2) and D (0.1) 

A (0.25) and D (0.1) 

B(0.1) 

B{0.1) 

B (0.08) 

/t'0.05) 



4,16 
0.5,16 
S.5, 18 



a Figures is parentheses are equivalents of reagent and catalyst to 1 equiv of nucleoside, & V 
* Yield «fter djroinstogrsphy. * Yield for first stage of the preparation, * Yield for second st 
' For method see text. 



readily carried out with Wilkinson's catalyst. 17 Most of 
the compounds under study were prepared by such pal- 

II. 5-(4-Carbomothoxybuta-l,3-dienyl)-2'-deoxyuridine 
(32) was synthesized by the analogous reaction of the vinyl 
2 srd jr« hyl acrylate Those compounds with 
vinyl haiids substituents, i.e., BVDU 2 and the methyl 
f s ^ pared from the corresponding 

- halogenation procedures. 18 
A Wittig reaction on 5-formyl-2'-deoxyuridine gave the 
S)-5-C2-{methyit3 rat i -2 -deoxyuridsne (6). 

The stereochemical assignments of the compounds in 
Table I have been made, where appropriate, from l H NMR 
and UV data. The disubsiituted slkenes 2, 6-8, 10, 14, 23, 
and 2£-32 have coupling constants for the olefinic protons 
of J ~ 18-18 Hz and have been assigned the E stereo- 
chemistry. Several isomeric compounds, 4, 11, and IS, with 
J ** 8-11 Ha: are of ths Z configuration. In order to as- 
certain the geometry of the trisubstituted alkenes, nuclear 
Overhauser enhancements (NOE) of the various side-chain 
protons were determined during irradiation of the base 
proton H-6. The occurrence of positive NOE effects on 
the vinyl protons of 17, 18, 20, and 27 and on the methyl 

t lese were E isomer- v. 
positive NOE effect on the terminal methyl group of 28 
indicated that this was the Z isomer. 

Further structural information for the 5-(substituted- 
rikenyi)pyyimidin« - ies sas been gained r e,\ m 
values. A substitueat in conjugation with the pyritnidine 
ring results in a bathochrcsnic shift of >20 mn relative to 
either the j side or its 6-alkyi derivatives 

[compare S-{l-buienyI)-2'-deoxyuridine (23), 295 nra, 
' -it <22> ,\ 3 ^ 2" 1 : am, and 
§-butyi-2'-deoxyuridine (24), X BSS 270 am]. In addition, 
the of E isomers are approximately 8 nm greater than 
those of the Z isomers {compare 2 and 4, 10 and 11, 14 and 
15, and 27 and 28, Table I). These observations are viewed 
i terras fstei ■ a 1 ions in the Z isomers between 
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1979, 4415-441S. 



either the 2-bromo or 2-methyl groups and the pyrimidine 
ring atoms which prevent the side chain adopting & con- 
formation copian&r with the ring. The consequent re- 
duction in the extent of conjugation is reflected in the 
reduced X^. values. 

Results and Discussion 

The compounds were tested for antiviral activity against 
HSV-1 in a mieropSaque reduction assay. The antiviral 
activities of 2, 4. 9, and 10 have already bees report- 
ed, iWswn and 2 is the most e? 

replication in cell culture so far described. The minimum 
inhibitory concentration (MIC) for each compound is 
shown in Table I For comparison, l a has an MIC of 0.5 
/tg/mL against HSV-1 in the test systcn .< ^ 
An analysis of the results of the antiviral evaluations in- 
dicated that certain features were required in the sub- 
stituent of 5-modified deoxyuridines for optimum anti- 
herpes activity, whereas other features - 
Those features enhancing or reducing antiviral activity are 
aa follows. 

(1) Conjugation, There was s considerable increase in 
antiviral activity against HSV-1 when the double bond in 
the side chain of 9 or 22 was brought hit ijugs 

the p>Timidine ring, as in 10 and 23 - 
saturated butyl derivative 24 had similar anti-HSV-1 ac- 
tivity to the nonconjugated alkene 2<s 
also seen with the saturated prot 
is less active than the con J ^a i e" i alk^i t 
(12) showed no additional advantage over the propene (10) 
agai >v HSV 1. *ith f c z 
butyne il'si - , - . „ 

(23). 

(2) Chain Length. In a homologous series of side 
c ■> a from p y n e i i ex« le va 

tending the side chain longer than four carbons caused a 
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sharp cutoff!'- a - Ihepropei 0 

t t HSV- 

while the peritene (2§) and hexene (30) were without an- 
- - i r.trn tested 

Extension of the side chain in 8 by another vinyl group 
2 si 

(3) MIZ IsoKsarfsafcioa. In all four cases where both 
E and Z isomers of a compound were tested, the E isomer 

- ' n i "im This 

t ' irai deoxyt - npare 2 wit 
4, 10 with II 5 28}a u s ti .-s (compare 

14 and 15! and was pgrticulsrly marked is the case of 10 
and 11. 

(4) Substitistfojs of Br in Compound 2. Replacement 
r thei mtriie 7 r methyl (10) 

both of which have a smaller molar refraction (an estimate 
of sseric bulk) t failed to afford a more in- 

hibits ry comp i stance, size is not a con- 

straint on an i ral vitj :hen other properties of bro- 
mine, not shared with nitrile or methyl, may also be im- 
portant in conferring antiviral properties on the substi- 
tuted nucleoside. In particular, the hydrophobicity and 
inductive effects of bromine may be important. The re- 
duced antiviral activity of 7 compared with 2 may be due 
to the hydrophiSsc nature of nitriies, and it is worthy of 
note that the use of the less hydrophobic halogen chlorine 
gave a less active antiviral compound than 2. 22 The su- 
perior activity of 2 compared with 10 cannot be readily 
explained in terms of hydrophobic properties, methyl and 
bromine being very similar in this respect, but may be 
attributable to the inductive property of bromine not 

-vl -1 ' 

8 ,.n . JO may be of prime importance 

;r< limiting ikzi: antiviral activity compared with 2, the 
superior activity of 6 compared to S may be because of the 
cr-M ■ 

' {5} Branching. The antiviral activity of 10 was sub- 
stantially reduced when either of the olefinie carbon atoms 
in the side chain were methylated (see 28 and 27) or when 
the terminal carbon was 3 branching point (31). Meth- 
ylation of either olefinie carbon in 8 produced a similar 
effect (see 20 and 21). The introduction into 2 of vinyl 
methyl groups was not advantageous in that 17 was less 
active than 2 and, similarly, 18 was less active than the 
equivalent (£)-S-(2-chlorovmyl)-2 / -deoxyuridine. 2S A 
mixture of E and Z isomers of the 2-methykted derivative 
18 was less active than either isomer (2 and 4) of the parent 
compound. The introduction of a second bromine atom 
(S) resulted in a compound that was less active than the 
lalogenated E isomer 2 but mors active than 18, 
whose bromo and methyl groups should have very similar 
steric requirements to the two bromine atoms. The an- 
tiviral activity of 8 might, therefore, reflect the opposing 
ex- cot 5 1 r_> oerties (beneficial) of the second 
bromine &*<. -~ c requirements (deleterious). 

<6) Keplaceaieai of O at C-4 is Compound 10. 5- 
Substit-uted deosycyticine derivatives have not been in- 
uridstoth« as x mtas 
els >xyt ridh VStfeoagh us me hav oss>~ found to be as 

- , >\ ■ . 5; as their deoxyuridine equivalents, 

si 43 Here we found thai 5- 

- r - - •> U « < . s' ban the 



(22) Walter, S. T.; dor.es, A. 8.; Da Clereq, Deseampa, J.; Al- 
^ ^ \ sSymp.Ser "9&' i 

no. 5, «86-»lC2. 

(28) X)« Clercq, E.; BaSsBrisu, J.; Bsscamps, 3,; Huang, G.-F.; Tor- 
rence. P. F.; Bejgstronj, D. S.; 3<met, A. 8.; Seiafsaowski, P.; 
Veriest. G.; J il. T. Moi. Pharmacol. h< „ 257-223. 
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corresponding compound (10) in the deoxyuridme series. 
VI }-il 1 , ban either 

the uracil or cytosine analogues. 

Experimental Section 

Mailing points were determined on sn " * appa- 
ratus and are not corrected. Ultraviolet specrrs were recorded 
in methanol sith s F - >ot.>meter. All 

compounds were charaoterLsed by NMK on a Vsriar. F7S0A 
instrument and by f;hajmcal-ic.jnaaticn mass ispeetrametry on p. 

r i s j st v. in - „\ 

low ' h ± „ ilev s i — aa< -e 

r- 

Compounds wers prepared a; ordmg rai methods (A-D) 
or specific methods described. 

Method A. (£ , )-S-(2-Carbometh- J xv 1 
deoxyuridlne (21). M- 
.a i h - ~xr ^ - 

- mL, 2.2 mraoi; [togethes witd coppcxili; trhioride where in- 
dicated in Table "J were siifred together st morn upiv . ~e 
for lf> h- Hydrogen sulfide was passed throng!} the solution for 
1-2 rsic, followed bj n , < ^ S> and the 

st a- j - jc» se ~. ' ' 

Ceiite. The filtrate was basified with i a a 

filtered, and then tht .' : trste u i concentrated under vacuum. 
The product was, chrwaatograpfted on - 

give 21 ;G.?0 g, 63%), which ctysu>;iizeU ;rom water, mp ~ \" 
^ ' \> u> ^ v 

Method B. (£)-5-(3,3-»hT5ethyi-i-baten5l)-2'-deajEyuridme 
3i >■ 
(25 mg, . ninioi). > „ (0.? 1 5 rumor), tOS-dd 
uaethyi-l-b«tene (2mL, 1S.83 nrrsi " s ^isljwre 

heated at 100 °C in a steel pre ' 

ladium residues were retaoved by eerstrihigatiorj, and the su- 
pernatant was evaporated und^~ w,, r • > i 
of ODS reverse-p.hab" s \ < d ^ mi; e r 
methanol in water. This gav 

crystallized rdo;u water to give an .a. \ - pure sample, urp 

Method C. S-d-PropynyD-a'-deoxyui-iiiine (12). Propyne 
giss was slowly bubbled through t - „ 
3',S'-di-£> )■>*• ii 
2.0 ecuiv of ben?.ov! chiorrde by conventional mesns;™ 500 mg, 
1 mraoid Fd ^ , ;100 mg ; 0.2S niraod, . • Col {&0 m*. 0.10 
' \ „ 2 h The solvent was 

evaDorated under vacuum, and the reeidua was reffcxed with 
NaOMe (540 mg, 10 mmolj In MeOK for 3D mm. The solution 
was neutralized with Btwex 50W-X8 (H~ < 
and the product was chromBtographed on ODS reverse- ph sse t. a 
(0-30% methanol in w-ater gradient) to jfive 160 mg (60%) of 12. 

i 'Zc. mi-vn *ar< b fv~ r 
181-182 °C. Anal. (C^B^N-Ad C, H, N. 

Method IX Preparation of (E)-5-i i-Ppopesyl J-S'-deoxy- 
uridisse (10) by IsomeriEstioc of dropout 
»'•'' (1.2 g, 4.86 mraf.>l) andRhCi(P-:. -he method 

Hi t 4 ' > 

EtOH (50 nrL; for lo tr. The sclyeut wss evaporated under 
,atl.^ 8 jU -^v o y ,9 s 

364 rag (28%) of 58; rap 191-192 2 C. Anal. iC ;v K ;: dd,0;d C, K, 
N. 

(£}-5-(2-Broisso-l-tnethyK-myi) 2'-deoxyuridiQe (17). An 
i i » solution of sndiura hvdroxide (0J- V was added dropw»e 
to a solution ^raDuUai 
starting ma rm' T *-r_s r-ed bv """^ ' f 
with AoOH and th< i f iroraoaucclaanide (0.33 

> - 1 o 
o u Fh or^ 
dryneas, and the product was chrcmatcgraphed on silica in 



cleotides 187", 4, 267-269. 
(25) Garrett, ? - < Cfcem 1968, ?, 

4S9-440. 

(28) Bennett, M. A.; Longstaff, P. A. Chem. Ind. (London) im, 
846. 
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taiikati < < > ' i 

Ana;. 

~ r ^ IS " prepared by t- above , e l. trons 
§ „ '^■stallization 
from water 65 jng (13%); sip 194-196 'C. Mai. {C^BrNjOs) 
C, H, N, Br. 

- iisr Tie >od iiiO (2.0 
*. t 
18 =i't«s racTvsi&bizafioa from water 307 ros: {16%}; nip .148-145- 

_ r n 

S-^.S-DI&rosao'fJsyD-^'-deoxyuridiBe (5). A solution of 
bromine in BM'F was> added dtopwiae to a solution of 2 (156 mg, 
0.48 nsisol) in DM ntSTI showed that no 

stamps material r <*,on was then heated at 100 

°C for 25 min, the solvent was removed under vacuum, and the 
oroducf was purb'isb on sides, in CHCI s /StOH to give 5; yisld 

- s 5 a 
pyre sample, sap lfko-b6b "C. Asa!. < _r J . C, H, N, 
Br. 

t ,M , , , i wTl<P-< i 

of i ^ -i. chloride 2 ' (1.23 

„ „ -»s a - L <>cn <> 

with a freshly prepared 0.8 M methanolie solution of NaOMe (4.7 
mL, 3.44 xnBiol) at 20 S G to give a white precipitate. To this was 
added a solutios of 3'',5^dj-0-acetyl-5-fonayl-2'-deoxyuridin8 2S 
" ml) and the reaction was stirred 
for 15 h. After neutralization with Dowex 50W-XS (K + ) ion- 
exchange resin, the soluties was concentrated under vacuum when 
. oi vvd as crystala. Hecrystailization from MeOH 

gava6: yield 311 »g{S0%); sap 218-220 °G. Anal (C 13 H 16 N 2 0 5 S) 
C, H, N, S. 

(Z)'5-Propeaj1-2'-dsoss'uridiae (li). The E isomer (10; 1 
g, S.73 mmoi) and benaophenons (1 gj in MeOH (100 mi.) were 
Srradlsttd \ x a S-W mercury UV krap {quarto "1 r for 24 h. 
r "-» van >- - - ! be residue was 

' , ' ^ J i i s n a 

ahi " ! gradient The Z iscant ~ -] 

,tv before the starting — was Hm-staiazed from sqaeeca 
rt-i ylald HO m 21? 171-173.5 3 0. Anal, (C !; - 

H 58 N 2 0 8 ) C, H, N. 
Preparation of (^)-5-{l-Pro|seay])-4-triio-2'-deosyuridine 
aeoiyuridine (prepared 
from 10 and 2.0 equiv of benaoyi cbicsrsde by conventional means; 26 
6 0 g, 12.8 nsmol) was refiused with phosphorus pentasulSde {20 
g) Sa pyridine (350 mL) with vigorous mechanical stirring for 4 
e-i 4.pr-rated under vacuum, and the residual 
oil was pou i i L and then extracted with CHCl 3 

(3 X 100 eCj i - - < ' aenzoyl-5-{l-propenyl)-2'- 
deosyuridine was obtained as a oaie yellow sciid from the organic 
i'^ _ *a«. i EtOH to give 3.9 g (63%), 

mp 88-90 "C. The protected nucleoside {500 mg, 1 raraol) was 
atirred in 1 M methanoHe NaOMe (5 mL) at room temperature 
for 12 h ^ ~ -^tsahzed by passing through a 

r ' ' " • ^ ion-exchange resin, and solvent 
was resumed . - - product was chromatographed 

.nbltca (H" of'j t>«ir. 

taiiizatior< r „ Or ^ ai <_<a v+tcaiu sample, 

rap 1 17 -IIS iS s O$) C, H, N, S. 

- i +o of 22 



in an atmosphere of hydrogen until 1 «{uiv of gas was absorbed 
s mia). The catsiyst was raraiivsd by fiitrano?; arougo Ceike, 

and -he filtrate wa* avaooratsd tc dryness. Th.« residua was 
- ^ t " i: s \ " ^ 

Anal. {CisH. N 

j v < t > \ > per 

ramoli was r*i"o - n 

if » . it 20 °C fox 18 ft Thtrt 

\« r < r v t e' 'a ; t 1 - * t ' " • Tio 

organic phase was washed with dilute KC1 arid w*t«r and th?r>. 

dried. Evspcrsboi; of the solv-rsi under vaeuura beiow raom 

temperature gave the tost x mobile \ellow 

Lquia NM.H < b, CK S ), 1.85 (2 H 

m,CH 2 „ 2 47 - 

ra! Cli,-), 5.8 {1 H, n;, -CK}, 7. 3 5 (2 R d. J - 10 Ka, - 7.S7 
t2 h i ! ^ h, T rs t * > 
hilt used directly for tht preparation of - by metnod A. Yields 
from this latter reaction ware variable, possibly as a result of 
instability of the tosylate. 

(£^)-5^{4-<;apbcfmethe^--l,S-fe«tadiea>4;i.2'-aeoxysiriaiiie 
(32). Pa lad.i i 

phosphbae (3S0 rag, 1.45 a^ ' arid l<- e ^ {2.S • b were 

hta .a refduxing dicxane (15 raid : 20 rrbo to give a black 
solution. A suspension of 2 (5 g, 15 tarnol) in dioxane (20 mL} 
waa added, folio^d by t,;* acryiata {0 mL, 55.5 rarscb, sad 
the reaction mixture was vigorously stirred and heated under 
reflux for a further 8 h. The palladium reaidises we filtered from 
the hot reaction mixture, and the filtrate was evaporated to 
drvae-s unbar vaauura and tvaahsd wub CH,Cb 12 x 50 mL). 
Chromatography oo adica in CH ; C; ; /StOH gave . a {55%} of 
32, which was retrvstallizad from M«f>B ; 
needles, mp 188 °C dec. Anal. (C i5 H s5 NjO,5 C, H, N. 

Aativiral Assays. Tha antiviral activity of the cosnpouBds 
was assessed by & microplaqus reduction method using the S3 
strain of HS''- -I s " Vus, „ t.trst t o»fe were 

> 1 . v 

monolayers of baby baraater kidnay ;.sbs ii; in flat-bottomed 
i - t , „ ^ 
compounds were iudttbaa at the reqoirad eoncardratic;! in tha 
overlay [Eagles minissBl asseaiia; medium, ' a, s modifl- 
c&ticn, containing 10% donor calf serum (Flow Laboratories) 
(growth med in r cellulose (Sigras 

Chemical Co)]. The minimum inhibitory concsstration (MIC) 
of each compour as determin sst concentration 

that gave a reo a. 

1 log compared with the non-drug-ireated control. 
Registry No. ia, 54-42-2: lb, 4S33-07-2; 2, 69S04-17-S; Sa, 
t.v. a. - fi „ 2 , Ik - 7 ">.>,- 2 S 

88183 x6 8,7 ' 

i - . ' . ' - . - i 

86270-35-7; 16, 86163-18-0; 17, 56163-19-1; CE)-1S, 861S3-20-4; 
{Z)-U, 88163-34-0: 19. 86 fc"-. 28, d 3,21,86363-23-7: 
(£)-22. 76334-4S-5; (2}-22, 7SSS4-44-6; 23. 8532^-78-5; 24, 
57741-31-0; 25, 26. Sdldg-2a-S: 27. d61»3-2f>-5: 23. 

86183-26-0, 2S a , ' " - 
* - i - e - 

558-37-2; proayr.e, 74-39-7; 375'-di-0-aeetyl-5-formy!-2 / -deoxy . 
uridine, 86183 „ < ^ ^ pr^pen^ ) 2 

ieox ria " ^ ,, ' 

r v i 1 _ -^o - ^ S6163-S2-8: f-penfan-3-oi, 816-25-1; 
3-(tosy!r«y)pent-l-ene, 86163-33-&. 
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